ABSTRAK
INTRODUCTION
Sperm preparation is one of the processes required for the implementation of assisted reproduction techniques (ART). In addition to separating the spermatozoa to seminal plasma, sperm preparation also aims to obtain a good quality in terms of motility, morphology and DNA integrity. The quality of sperm preparation result is essential for the success of ART. The use of ART is increasing, and will be followed by an increase in sperm preparation requirements.
Some preparation techniques, either conventional or advanced has been provided (De Geyter et al 2010 , Grunewald & Paasch 2014 . Advanced technique can overcome the limitations of conventional techniques. Motile sperm organelle morphology examination (MSOME) was significantly positively correlated with the number of fertilization and pregnancy (Bartoov et al 2002) . Annexin-V magnetic activated cell sorting (MACS) can effectively separates nonapoptotic sperms from sperms which undergo phosphatidylserine externalization. Combination of density gradient centrifugation (DGC) with Annexin-V MACS showed good results (Said et al 2005 , Said & Agrawal 2006 , Dirican et al 2008 . Zeta method can briefly give better morphology, DNA integrity and aniline blue test of harvested sperms (Beydola et al 2014) .
Recently, not all fertility clinics in Indonesia are able to provide advanced preparation techniques. Some techniques require expensive equipments and can only be used for intracytoplasmic sperm injection (ICSI). Today, some fertility clinics use a modified procedure which is the combination of density gradient centrifugation with a swim-up method for the preparation of the sperm to be used in ART. This modified method is supported by the results of recent studies which showed no significant differences in sperm motility, morphology, DNA integrity, and ultra structure between the results of the harvested sperm of swim-up and advanced techniques Annexin-V MACS (Curti et al 2014 , Nadalini et al 2014 . However, no studies have reported the concentration, number of motile sperm recovered or recovery rate of harvest sperm results of such modified method. This study aimed to determine whether the modified density gradient centrifugation, which is density gradient centrifugation followed by a swim-up, able to yield better results than conventional density gradient centrifugation.
MATERIALS AND METHODS
The design of this study was laboratory experimental pre and pos-test control group design (Pocock 2008) . The population was all adult men aged 21-40 years old and the sampling unit was the man donor's semen which fulfilled inclusion criteria, collected during the period of the study. All candidates must be informed about study details and must sign the informed consent forms. Sample size was determined by a formula as cited in Madiyono et al (2011) , from which obtained minimal sample size was eight.
Inclusion criteria were: adult man 21-40 years old, willing to be enrolled in the study and signed informed consent form, semen volume was = 2 mL, total motile sperm was >10 millions. Exclusion criteria were: abstinence was less than 2 days or more than 7 days, hematospermia, leucocytospermia, had an experience of antisperm antibody, and positive agglutination. Sample was taken by purposive sampling method to all candidaes who had to have a sperm analysis and fulfilled inclusion criteria. The dependent variables were sperm concentration, progressive motile percentage, normal morphology percentage and normal motile sperm recovery (NMSR).
Sperm analysis were done on fresh semen samples, than samples were divided into equally two parts. One part should continue with conventional DGC, another part with modified DGC. Sperm analysis after preparation were also performed. Preparation medium used in this study was Sil-Select Plus® kit (silane coated colloidal silica particles suspension in HEPES-buffered EBSS). Sperm analysis was performed by two examiners, based on "WHO laboratory manual for the examination and processing of human semen" 5th edition, 2010. The data have been underwent descriptive analysis, normality was tested using Shapiro-Wilk Test, homogeneity was tested using Levene test and comparison was tested using paired-t or Mann-Whitney test. This study reccomends that lower number of sperm and total motile sperm still can be used for IUI, because this study did not use the whole semen volume. Higher NMSR can be obtained if whole semen volume was used. It is suggested to count total normal progressive motile sperm before preparation and to predict NMSR based on RR before deciding to use modified DGC method.
CONCLUSION
Modified DGC preparation method obtained lower NMSR and RR. Nevertheless, harvested sperms can still be used in all kind of ART.
